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CH2=CHCOOCH2CH20COCH=CH2 

CH20C0CH=CH2 
C2Hs-C-CH20COCH=CH2 
CH20COCH=CH2 

CH2=CHCOOCH2 ^CH20COCH=CH2 
CH2=CHCOOCH2-^C-CH2-0-CH2-C-CH20COCH=CH2 
CH2=CHCOOCH2 CH20COCH=CH2 

[0 0 5 8] 

i^'&^AilVX, 6 0 0 0—1 0 0 0 0 0, ^ L< 1 0 0 0 — 8 0 0 0 0(D 
[0 0 5 9] 

jJ^^'v^'jKU y; S/i;^';vx-^;i/) , uy-;i/x;K^i:/^SBg, 

>fu ^'^:;^;i/x-7^;i/^, agJte£^x;if:¥i/*gflii: LTti, mm^mrjvn-jvt 
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U N U b:°i/>y; =i-;byu ^^";i/x-5^;b, i, 4-:/ 

^ >i/;*--;i/i>'yu i/i/;i/x-^;i/, i, 6 -/\:^-»^->i/:;t--;i/i/^*U i/i/;i/x 

;b h U i/i/;i/x-5^;i/, ^'^''U -fea-;i/-7^ h v^'U i/i/;i/x-7^;b, h u 
5^ n /N"^ N U 5/Vbx-^;b, ^ x u ;^ U h h U ^ U i/' 
;i/x-7^;i/, />v>t5fxy h^^U i/i/;i/x--7^;b, y;i/ifh-;KO 

jKU S/S:;^";i/x-^;b, flli^^x^K^^r^^fb-^i^, 3, 4-X7}f:^i/i> 

^ n/\:^S>;b;t^;u- 3 ' , 4' -x/j<^^2/^ n/\^-9->^;i/3K=^lrS/ 1^- N> 

2- (3, 4 -X3K^2/S/^ n^^i/;i/- 5, 5->^.tl°D-3' , 4' -XtK^^t 
S/) i/^o^:3r-9->-^ ^-i:^'^=^-9->, tf'^^ (3, 4 -XyK^S/S/^ n/\:api/ 
Ti^'^-h, tfx;i/2/^ n^^-fe>i;:r^-9-^ K, tf^ (3, 4-x 
6 n^:^sy;i/^5^;i/) re;>'^- h, 3, 4-ji^^t/-6 
- ^^)iy^u^^i/)V- 3' , 4' -xy^f^s/- 6 n^dp-9->^ 
1^- h, ^5^1^>bfX (3, 4 -xtK^^P ^/^/^ n^:^r-9->) i^i/^U^ 
>^ i:/x>i/xjK^-tl-'< K. x5^ i/>i^u n-;i/cz)i; (3, 4 -x/K^^S/i/^ n 
x-5^;i/, x^u^t^:;^ (3, 4 -x^^i/^/^ n^^-9->;«j 

dri/x^;i/) y >>T5? l>- h«>i/'^^U i/i/';i/x-7^;b, h V 7. (2-tKD^ 

Ji^JlT^ V U- iKU - 2 -^^y >>$/;i/:^dr^>x^;i/^ ^ U l^- h, 2- 
^^U i/>:/Vb>r^i/x5^;!/T^ U U- 2 -iTi) i/i^j\,yf^iy:r^Jl7^ U U- 
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So 

[0 0 6 0] 
[0 0 6 1] 

^ < < ^ r t Tb'JffiJl^S o 

[0 0 6 2] 

$:^$&t--5%K$:Scm-tS^k^#l*^M^{C;&oT>r^>M^;K/^;*^ii^f-rSo 
^^Mlif J: U 5!J 5^ :^ > M-^ -r S (Z) L T ;i/ -f >^ ^ S( m -r S :^ - 1^ 

[0 0 6 3] 
-15^ (I) 

[ (Rb a (r2) b (R^) c (R^) d^^^ CMeX^^^] 
rrX', ^tfi, ;^5^:r>«>r-C7AT'^ ZttS, Se, Te, P, As, S 
b, Bi, o, ;\u^y mx\ti. Br, CI), ^;t«N = N {VyJ) X 
$>i). R^g, r\, r\, R^j«|h|— T'feoT^;M^oT^^Tt; cl;V^;ta(^ST' 
feSo a, b, c, d (i-e tl-r 4x0 — 3 (D^lgtT^oT, a + b + c + d Z (7) 
MI5C^C^L^^o Me ti/\0>!f >>f[:4&^§^(Dcfi.0M^T'feS^«^^ti^i^M (m 
etalloid) "rfe B, P, As, Sb, Fe, Sn, Bi, Al, C 
a. In, Ti, Z n, Sc, V, Cr, Mn, Co^T'feSo Xli7Nn>^f>"e 
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[0 0 6 4] 

;rn/J<b- N (BF^") , ^^^y )yy^U7i's7.y JL- V (PFg") , ^^-^yjv 
^nT>^^^-h (sbFg~), ^^-!tv;i/;rDr;b-fe:^- h (a s Pg") , 

/\^-!f^nnT>5^^:^- h (SbClg") ^^m^f^^iUD^fH,^^. 
[0 0 6 5] 

3|{c-^^MX„ (OH) ~<Dm-^yty^m\'^^z.t.^'^iii^^o ^©ffi® 
y (CF3SO3") , yjv:tu:f.jv-!}sym^yi'y (FSO3") , 

[0 0 6 6] 

:i<D^^yst^-^2^m.(Dfpv^mz^^m:t-^^m.^:^^yi-ym^mit^m}:: 

LXmm-t^(Dti\ #}C^^T'^ cti-t?%#^HS5 0-15199 6^. |1I5 
0 - 1 5 8 6 8 0#<i;i#^jCfa«CZ)^#;^7\n:^'!7AJ^, mmm5 0-1519 
97-^, 1^52-30899-^, |^59-55420#, |P|55-125105 
^^j^mm:^mm<^nAm^^myi'~^^i^. ^^^HSS 6-8 4 2 8#, |WI5 6- 
149402-^, 1^57-19242 9 ^^jkm^lzmm<Dyt^^J y.)Vj}s^\^ 

i^f^, #^i5jHS4 9 - 1 7 0 4 o-^'ickm^izmm(D^mmi^r\/~^^m.. ^mn 

m-m4, 1 3 9, 6 5 5#^IH»^fCfB«®5^:4-bf U U ^Ai^^jbW^ LV^„ ^ 

±m:^^:tym'^mit^mt, mm^yvy:iLjyAz:^^<Dmmi^. wm< 

[0 0 6 7] 
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[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 

o 

[0 0 7 1] 
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UVE-1 C2H5 

CH2— CHCH2OCH2-C-CH2OCH2CH— CH2 

V CH2 V 

o 

CH2 

HO-CH-CH2OCH2CH2-C' >-OH 



N N 

M 



UVE-2 



CH2— CHCH2-OCH2 

V \ 

CH2— CHCH2-OCH2~C-CH20CH2-CH-OH 
O 



2— ^-vn2W^,n2-Yn-un ^ N^^-^ 

/ CHaOCHjCHj-f^^J^N I 



CH2— CHCH2— OCH2 

\ / (QHgC/ 



O 



CH2— CHCHj-O-^ "^CHj— C-CHj-^ V-O-CH2CH— 58? 
\ CH3 OH 



UVE-4 



OH 



CH2— CHCH20CH2 

V \ 

CH2 — CHCH2OCH2— C - CH2OCH2CH-OH 



^o'^ / CH20C0C=CH— CH3 

CH2— CHCH2OCH2 C=N 
^O 

[0 0 7 2] 
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[0 0 7 3] 

1 0 OK*%®^HT'J:V^) „ 
[0 0 7 4] 

(UVE- 1 (D^m 

h u ^^n-;b>^nA> h u i/i:>vi/a:--T-;i/ (>fb-^%c) 3 o. 2g (o 

. 1 mo 1 ) , jt^mA 12. 8g (0. 05mol) JSlIKt^ h ^ ^ ^;bT >^ 
-•trA^DUKO. 24g (2. 5mol) §: h;i/X> 5 0 m 1 tC^^^L, jfi^J 2 

[0 0 7 5] 

7";i/ic^LTx^:?ri/s$:^t-S'fb-^ife*^5~3 osft%, t. t:i^m-^m^mti^ 
=i^^^i/m^m-t^it^mzMLx i ~3 og4%, ^g:^ l< i ~ i owa% 



3 2 



ffill#2 001-3041096 



#2000—209812 



[0 0 7 6] 
[0 0 7 7] 

i:LT3 0-1 5 o«%®^) xmm-t^, ±m-^wmt. mm-^t\.r^mm^ 

o 

[0 0 7 8] 

mwrnmrn. = { (m-n) /n} x i o o 

[0 0 7 9] 

^:^^^mm^. =fMV<tzmmLr^u-;vizry:iL-:f^mi^xmmt^nmmR 
xj^/^r:iit^aL^(Dmm^^ V y^^yVLxmm-r^^mmx^^-^r^^^mLx 
^)\/u-7s:r.7s'r)\/y ^ )\yu^^m^^o m,mmm.)HX(D^ :r.-f(Dm.mm.mts 
0-1 5 oicTffc)*^, ^ 3L-:r(Dmrj^Eti^^^(Dn.^.x<Dmmn^^mmi>'^'p 
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T«, v^y^-nmmm^^mvx. o. 5'-5%®MM:^f6jtc®#-ts(Z);&w 

[0 0 8 0] 

MS.yi^m'yyzf. ^±jy^yzf. ;!7-5j<>T-^, pi ^;i/Av-f K^>^, 

V>^^*:*W^ LV^<. miif-r-5^^?«cZ)fl^lt§tSliO. 1 ~ 1 0 0 mW/ c m^g 
M*^a<. Ml^4l±l 0 0 — 2 0 0 0 OmJ/cm2g;S;bW* LV^<. 
[0 0 8 1] 

??c{c, m^£^m(D:^nm<D^f^:^^iyy^^mm=^>f'^-^m'^vxmr^^v 

[0 0 8 2] 

]yyii.=^j'^-iimm^j^^<D^mifs:Ltti^iii^Sa z.n^(D^^miz}^-jv=L 

mtmmx&^a^. r^V)V:n7.^j\y^ tm;i/xX7^;i/, -Tlz-f 
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[0 0 8 3] 

^^^Mhi^Xl^. B Fg, AICI3, TiCl^, SnClg. S n C 1 ^^CD 

:/Dh>^, fe-5Vxli, Ig, BF3O (CgHg) 2> AgC104< (CgH^) 3 
[0 0 8 4] 

[0 0 8 5] 
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— 5 ox:xno ^Hij^^'^K 

[0086]^ 
[0 0 8 7] 
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P-1 
P-2 
P-3 
P-4 



P-5 



P-6 



P-7 



P-8 



P-9 



-(cHa-CHf, -(cH2-CH}y 

OCOCH3 OCOC11H23 



-(cH2-Ch}^ -fcHj-CH)^ 

OCOCH3 OCOC17H35 



OCOCH3 OCOC(CH3)3 

-{CH2-CH}-, -(.CH-CH-}y 

OCOCH3 I COOCH3 

COOCH« 



OCOCH3 I COOC2H5 

COOC2H5 

-fcH2-CH}3i 4cH-CH-)^ 

OCOCH3 I COOC4Hg 

COOC4H9 



-{CH2-CHf^ _fcH-CH^y 

OCOC2H5 COOCHa-^ y 

COOCH2- 



C00C2H5 I C00CH3 
C00CH3 

COOCH3 




CH2— OC2H40C4H9 

[0 0 8 8] 
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Utl 0] 
P-10 



-(cHj-Ch}-^ -(CH2-CH}y 

COOCjHs OCOCH3 



COOCH, COOC2H5 



UVP-1 

CHj 

-(cHj-CHf; -fcH2-CH}y -fcH^-C^^ 



OCOCH3 OCOC11H23 COOCH2CH2 



N— N 



OCOCH3 COOCH2CH2— ^OH 



N N 



^^-^ -(cHj-Ch}-, _|CH2-CHfy 

OCOCH3 OCOCHjO-^ >-C4H9(t) 



N N 



OCOCHaO-^ V— C4H9(t) 
N N 

UVP-5 \ / \ 

4cH2-CHf; -fcH2-CH}y 

OCOCH3 OCOCH2CH20COC=CH— ^ ^— CH3 

C=N 




[0 0 8 9] 
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[<b 1 1 ] 



UVP-6 



-fCH,-CH|, -fCH,-CH|-^ O 

COOCjHs COO— ^ / *^ \ / 



UVP-7 



^CH2-CH>^ -fCH-CH^ -fCH2-CH>i 

COOC2H5 I COOCH3 COOCH2CH2— ^ 

COOCHa 



CH3 



ASP-1 

-fCH2-CHf^ -|cH2-Ch|^ 
OCOCH3 




CH2 

1 + 

CH3'"N""CH3 

CH, cr 



»3 

ASP -2 



OCOCH3 OCOCH2— N''V-N-CH2-^ ^ 

^ ^ 2cr 

ASP -3 



-fCHj-CHi^ -fCH2-CH|p C2H5 

-M-C2 

C2H5 CI 



OCOCH3 OCOCH2— M-C2H5 



[0 0 9 0] 

Zir-T?. X, y, z 1 ~ 1 0 0COiE<Z)^i$CT'fe y , x + y + z = 1 0 0 T'fe-2> 
o {aLP-4'-8;5LtJfUVP- 7(Z)ylil'-5 0T'fe-5 = 
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[0 0 9 1] 

2fs;|§^5^CJ3V^T^i, ±fH(D^^?<SM'ffi»$:^-r'5 3i<U V- (UVP-l-? 

) (Dmizf^m^e- 1 4 8 4 3 o^^mi^mm(D^(D^^^miziB^^xtift.L< 

(P- 1 (DM-^) 

V- 3 6 g ii^CJ >®?tf:^;i/^y v-4 g 5: 1 0 0 m 1 (^>H. 
^Tfl^i7K5^h^t Ka7^>6 OmltC^^b, inl^:^^Lfeo ^(Z)^?K(Ca, 

a' Tv^t^:^-f y^^n:^ h u;i/ (aibn) 3 o mg©7^ h^n Kn7^>^ 

. Ka >'v>fc^^b, TKT'StfcMLfeo >Bfm#$:2i^b, P- 

1 ?:#feo P- 1<Z)#^ y7-#fircDM*it (B^mif-;i//^'^7U 
li9 0/1 OT'feofeo *:tP- KDmA^m^^A^GPCiz^ijm^Lf^m 
^1 6 8 0 OT'feofeo 
(UVP-1<DM-^) 

S^^i^— y 1 6 g, ^ov ym^—jvt j^- 8 g:5Lt>* i 6 g(DU v 

M- 1 1 0 0 m 1 (DHIgzr;b'<>{CAtl, K^^O^ICJ:^, MJ±{C 

Lfe^^Mm?:3[ii^f ofeo mmrm,7!^^h^\^ ]^ay^y6 omi (c^^u 

5^ h Fn:7^>lc^^SL, TKT-HtfcMLito ^m^^^rtfi^L, UVP-1§: 
#fe„ UVP - 1 (D^J-7--m&.(DMMit (x/y/z) 40/20/40 

feofeo UVP - 1 (Dmmw-i^^^A^GPciz^ijm^Lt^u^z 4 4 o or- 

(A S P - 1 (DM-^) 

Bt^l^— 24g, 16gC0ASM-l 10 0ml (D^M 

TflJiTKT^h^ti Fa:7^>6 Omuc^^b, MmmmLf^. :r.(DmmiZAi B 
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N30mg©7^h5t \^ay^ymw^mijaL. s^m^ms^LM-^Sr^f ofe 

mm<^^mmL. Asp-i^nr^^ as p- 1 

^*jt (x, y) «6 0/4 OT'&o^o A S P - 1 5: G P C 

JCJ: »;ilI^bfeM^3 2 0 0 OT'^ofc„ 
[0 0 9 2] 

C V ^ T t; ^ H :7 >r ^ ^(f m * ^ 3 t ^ V ^ (D 

[0 0 9 3] 

[0 0 9 4] 

9 0%RHCD]S?a]SMT, 5 0^ra(Z)^a(C^I/^T, ±1. 0 %J^p«3T'& -5 Zl i: 
*^^f*t<, <fcU^?^U<li±0. 5%J^^I^, MfC^f ^ L< li± 0. 4%J^A|:^T' 

[0 0 9 5] 
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[0 0 9 6] 

^^^TOS ^ -5 U V - 1" -5 :2|s:^ ^ © ir ;b n - X 7^ ;b :7 ^ ;b 

[0 0 9 7] 
[0 0 9 8] 
[0 0 9 9] 

[0 10 0] 
[0101] 
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V y ;^ -i; A, VymiJ^\yiy^ 2^^(DMmWin'¥-'Pmmm^^Win^^^m $ i± 
LV^o ^!|S^(7)2<'^!|S-?-O^*&!K#tt0. 01 — 1. 0/im(D^HT% 

-g-^4ii-fe;bn->ixx7^;b{cMbT 0. oos — o. 3^i%*W^Lv^„- 

5~5 0nmT', J: U ^5 ^ L < t± 7 ~ 1 4 n m-e^S. itl ^ O 

>r;i/A^®{CO. 01 — 1. 0 ^ m(Z)|HIta$:^SK$-ti:-5:i^*W^ LV>„ 
>!r^^®IS(^^^^i: LTttT^ni^';b (^) ig(7)AE RO s I L 200, 200 

V, 300, R972, R972 Vv R974, R202, R812, OX50 
, TT 6 0 O^&^lf-SZl^A'^tUjfe, ^ L/<liAE ROS I L R9 7 2, R 
9 7 2V, R9 7 4, R 2 0 2, R812-e^S= ZLtlt^CD-^ V hMlt 2mi^± 

2 0 0 Vi:R9 7 2 V$:H4i:bT'0. 1:99, 9~99. 9 — 0. 1 CD^HT 
[0 10 2] 

ri:7b^$f^L<, ^'fbRSitMi: LTli, t:>^- K^oiy -;i/^<Z)'fb-^%;<)W* 
L<ffiv^e>tl, 2, 6 -i/- t p -^^ uv^-;i/, /^>^xu X U5^;i/ 
-•5^h^=^;^ C3- (3, 5 -i;- t -y5^;i/-4 -n KD^S/7i-;i/) 
fc^^:^^-N] , h Ux^i/^^U =r-;i/-tf;^ C3- ( 3 - t - "Z^;!/- 5 - ^ 
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[3- (3, 5 -i/- t -y5^;i/-4 - 1: Fn=Jri/7i^;b) :/ntf;t:^^ 
-h] , 2, 4-tfX- (n-:r^5^;b5^>r) -6- (4 -k: Ka:5r^>- 3. 5 

-s;- 1 -^^;b7'^u y ) - 1 , 3, 5-hyTi^>, 2, 2-^:t-i?x^ 

C3- (3, 5-V-t-^^J\y-4-\l\^U^i/yaL-)\y) ZfUi^^ 
^-h^ . ^y^tyJV- 3 - (3, b - t^- t 4 -M \^U^t/y x. 

ynif;*-:^^- i, 3, 5 - h u 2, 4, 6-hU;^(3, 5 

-i;- t -y^;i/-4 - 1 Kn^i//<>>:;?;b) /<>if >, Si;^-(3, 

rn^H-So #ic2, 6 -i;- t p i/y-;i/, /^>^xu ^ U 
y^h^^:^ [3- (3, 5 -i;- t -^'5^;b-4 -n Kn:3ri/7i:^;i/) :/Dtf 
:r*-h] , h Ux^ly>^^U i3-;i/-tfX C3- (3 - t - 5 -^5^ 

N' -ifx [3- (3, 5 -i;- t -:/f^;i/-4 -ti Kn^>>:7 3in;v) -fuif 
:t^;v) }:i\^^i^y^<D\i\^^t^ym<D±m^'^^M'PhV :^ (2, 4-i;>'-t 

- >^5^;i/7 3in;i/) 7 >r X 7 T-r h^(Z)U >^AnX^^M§:#fMbT t; J: V>„ r 

. 0%:«)W*b<, 1 0~ 1 0 0 0 p p m^^lElC^f ^ LV^„ 
[0 10 3] 

n-;i/^m-^<z|s:^<04<u i^-;i/T;i/=i-;i/^3i<u v-(?)7fc^?^$:$gj^b, 

^fb^#f J: -5) ^ ^^^M T' iiS^KMSI o ^ % (7) ^ o 
[0 10 4] 

[0 10 5] 
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m^n^oyx. mm(D^^ti^mmizr^i). z(D^z>^jt^mitm^^ti.xj,tis^t. 

L<^v\„ ii)^^gtfI^cM%*^IIK^|^^c±<^v^zli::^W^ L/VN*^, M^2 5 0m 

m2^;ty, HHfiUtCli 5 — 5 0 fim<D:K^^<DmW2 0 OMJ^^TT'S 0 m 

f)^ioom&.T> ^V^t.L<it5 om&.rx&^o :7-i';uAtc#^-rsM^<o 

[0 10 6] 
[0 10 7] 

^m^WL(Dmmit, ^A^t^o^mm-^^^. 3 o-i 5 o >timT% ^ftL<ii35 

[0 10 8] 
[0109] 
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mmm i ] 

T-ir^;i/fit^M2. 8 8(D-fe;bD-x 

0 0 0) 

AEROSIL R972V 
[|I»J 2 ] 

Ti2^;i/«g|;S2. 8 8 c?)i?;i/n-:;^ 

0 0 0) 
UVM-l 

h dp ^ y^J-poLj y 

AEROSIL 200V 

r-fe5^;b«^;S2. 8 8(D-fe;i/n-::^ 

0 0 0) 
UVM- 5 
UVM- 1 

AEROSIL R972V 
^ 5^ 1/ > 1^ D U F 



h U T-feT^- b (iS:^i©:$^^-4 1 5 0 

lOOMgP 

l«*giJ 

0. immm 

4 7 5S«|J 
2 5S4g|S 

h U T-fe5^- h (lgt¥:^^'^^^4 1 5 0 

10 0 Kagp 

4 MS 
lS»gP 

0. 

4 7 5 
2 5 

h U T-feT^- h m^^^^M 1 5 0 

10 0 nM3 

7 ^Mgp 

ls»gp 
0. m&m 

4 7 5 

2 5 K»§1S 
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T-fe^;i/M^S2. 8 8 <^iz h 
0 0 0) 

ASM- 2 

AEROSIL R972V 
5^ U > ^ D U F 

CUM 5] 

T-fe5^;i/g^;S2. 8 8 ®-fe;i/n h 

0 0 0) 

AE RO S I L R 9 7 2 V 
pi ^ U > ^ □ U K 
x^ y 

CHJfeM 6 3 

T-fe5^;i/S^S2. 8 8®-fe;i/n-xh 

0 0 0) 

A SM- 4 
ASM- 1 

V :slV^%/ '^y ^ :sL J y 
AEROSIL 200V 



U T-fe5^- h (iS[¥i^^^^» 1 5 0 

1 0 0 

2Mg|J 

3 K4§p 

0. lK»gt5 
4 7 5 

2 5 nmM 

u r -fe^- h (iS[¥^^^» 1 5 0 

1 0 0 KS^P 

4 S*§15 

2R«SP 

0. iK»gp 
4 7 5 ^»gp 
2 5 ®»gp 

U T-feT^- h (^WrJ)-^* 1 5 0 

1 0 0 «4gp 
5K*gp 
3«»gP 
2gMSP 
0. 5S»§P 
iMgP 
0. 1S»§P 
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